The Integration of Vaccine Technology to Pre-industrialized Societies by Stinnett, Hilary Michelle
Worcester Polytechnic Institute
Digital WPI
Interactive Qualifying Projects (All Years) Interactive Qualifying Projects
May 2008




Follow this and additional works at: https://digitalcommons.wpi.edu/iqp-all
This Unrestricted is brought to you for free and open access by the Interactive Qualifying Projects at Digital WPI. It has been accepted for inclusion in
Interactive Qualifying Projects (All Years) by an authorized administrator of Digital WPI. For more information, please contact digitalwpi@wpi.edu.
Repository Citation
Stinnett, H. M. (2008). The Integration of Vaccine Technology to Pre-industrialized Societies. Retrieved from
https://digitalcommons.wpi.edu/iqp-all/2326
WORCESTER POLYTECHNIC INSTITUTE  
The Integration of Vaccine 
Technology to Pre-
industrialized Societies 
A study on potential integration techniques for 
the Aerovax vaccination device 
 






 This IQP explored the development of previous mass immunization methods and devices, and sought to 
understand the place of the Aerovax, a mass immunization aerosol device made for use in pre-
industrialized countries, in modern globalization.  Through literary research, this is IQP also sought to 
understand various pre-industrialized cultures from Africa, Asia, and South America and scripted 
culturally-sensitive integration techniques which would foster the introduction of the Aerovax into these 
cultures. 
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 The spread of disease as a result of globalization is a dire consequence which plagues all 
nations and cultures.  Both cultures and technologies are changed by this integration.  
Unfortunately, technology comes neither independent of disease causing agents, nor the 
culture it was formed in.  The progression of technology, its influence, and its integration with 
many cultures around the world shape and change these societies.  However, poor integration 
techniques and the dangers of disease threaten technological advancement and information 
sharing: things that shape the world. 
 Disease is present in all nations and easily spread by human contact, though cures are 
not readily available in all areas.  Each geographical area contains a set of (relatively) uniquely 
adapted disease-causing agents.  In some cases, such as Africa, the human population has 
evolved physiological traits which can fight off infection and parasites: blood cells that have the 
tendency to collapse, or sickle, under the stress of the malaria- causing parasite.  In other 
countries, such as South America, cures are found in the surrounding environment: medicinal 
plants, which produce key chemicals, are used.  In order to safely spread technology, vaccines 
and cures must be spread as well. 
 Originally, vaccines were spread using needles.  However, needles proved dangerous in 
pre-industrialized societies since they lack the devices to properly dispose of them, instead 
leaving them to rust and ultimately spread diseases as dangerous as those they helped prevent.  
This development led to the investigation of other methods for mass immunization- the aerosol 
vaccine was considered especially promising.  This method’s high vaccine effectiveness with low 
doses is a major advantage (Bennett 2002).  
The Integration of Vaccine Technology to Pre-industrialized Societies Stinnett 
4 
 
 However, pre-industrialized societies lack modern devices and western technologies.  
Often geographically isolated, these people rely on medicine men to act as their priest, 
physician, and psychologist (Plotkin, 1993).  A significant amount of information does not exist 
about the many tribes of pre-industrialized people.  However, a focus on a few regions of select 
countries is typically enough to glean a geographic area’s trends in culture, living habits, and 
belief systems.  In this case, Asia, Africa, and South America were chosen, being prominent in 
the world view as needing medical technologies. 
 To prevent disease from crippling the advance of technology and the existence of many 
cultures, the World Health Organization sent out a request for new methods of mass 
immunization.  Jose Gomez-Marquez and company responded by creating the Aerovax, a 
device which distributes mass vaccines via aerosol.  Ideal for travelling to geographically 
inaccessible areas, save on foot, due to its small size, light weight, and electrical independence, 
the Aerovax was an ingenious solution to a wide-spread problem. Integrating this medical 
device into pre-industrialized societies would be one major step towards improving 
globalization techniques. 
 Introducing these new medical methods and devices into societies where modern 
western technology is mere rumor is a significant challenge.  Coping methods for integrating 
people into new cultures have been studied previously.  Unfortunately, information regarding 
sensitively introducing new technologies into established cultures in a non-threatening way has 
not been deeply researched.  An understanding of the cultural trends and beliefs is necessary to 
introduce new western medicines without the destruction of old cultural knowledge. 
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 This IQP sought to understand two tribes from Africa, South America, and rural Asian 
towns in order to formulate methods of introducing western medicines and technology without 
destroying the indigenous culture.  Information from first-hand interaction with these cultural 
sources either from persons belonging to the culture who have transcended the western-
indigenous culture line, or from westerners integrating themselves into these other cultures 
were obtained.  Explanations feasible to the native people explaining how the technology 
works, compatible with the current information available, were produced using the insight 
obtained from others’ past experiences.  That the explanation given be compatible with current 
knowledge and understanding of this technology is vital; as understanding between cultures 
grows, a positive relationship depends upon these respectful and honest foundations.  By 
understanding problems which may arise by being familiar with cultural mores, difficulties 
regarding the integration of western medical technologies can be avoided. 
 Background 
 Vaccines are an important part of globalization.  The common technology currently 
available for spreading these vaccines is based on needles; new methods are also being 
developed for mass immunizations.  One such device created for mass immunizations is the 
Aerovax, a prototype aerosol vaccine mechanism.  This device will be especially important in 
terms of globalization for many relatively isolated pre-industrialized societies.  
2.1 Vaccine Discovery and Modern Use 
 Vaccines were first discovered in 1796 by Edward Jenner, who first noticed that milk 
maids, who often come in contact with cowpox, rarely die from the more lethal chicken pox 
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(Carmichael, 2007).  Jenner hypothesized that these two diseases were related to one another, 
and suggested that the former was triggering a defense against the latter.  Jenner tested his 
hypothesis by injecting the pus from a milk maid’s cowpox sore into an 8 year-old boy, then 
following this injection several weeks later with an injection of the chicken pox disease 
(Carmichael, 2007).  When the child failed to get sick, Jenner exclaimed his experiment a 
success (Carmichael, 2007).  This initial discovery proved important since it heralded a new and 
important discovery in medicine.  A number of scientists expounded on his discovery, searching 
for explanations and future applications. 
 Thanks to the developments by several key scientists such as Jenner and Pasteur, 
vaccines cover a wide range of diseases, including: Hepatitis; foot and mouth; meningitis; 
measles, mumps, and rubella; chicken pox; tetanus, and rabies.  In the past, such vaccines 
needed to be kept cold (usually refrigerated) to retain their effectiveness.  While the 
technology required for these vaccines, namely reliable electricity and refrigeration devices or 
portable ice boxes, are easily accessible to many modern civilizations, such requirements limit 
the area vaccines can be spread to.  Rural, difficultly accessed, and pre-industrialized areas are 
beyond the reach of this standard healthcare. 
Recently, modern science has produced a new method to store vaccines. David Edwards 
and colleagues have developed a procedure to dry vaccines without destroying the vaccine’s 
integrity (Carmichael, 2007).  This allows the vaccine to retain viability longer in hot, frigidly 
cold, or frequently fluctuating climates.  Additionally, no electrical components, cumbersome 
machines, or heavy iceboxes need accompany these vaccines.  Because they lack water, the 
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vaccine is lighter, which permits more to be transported.  Since all societies require a water 
source to live, it is reasonable to assume that water will be available on-site to mix with the 
vaccine for liquid injections or aerosolization.  As technology for preserving vaccines grows, it is 
necessary for methods of vaccine distribution to evolve. 
2.2 Vaccine Distribution Technologies 
 Traditionally, needles have been used in third world countries to spread vaccine via 
injection.  Needles are especially well suited to this practice, being: small; light weight; requiring 
no electricity, and being sterilized by boiling water.  However, disposable needles do have one 
major flaw: they are often left behind after use.  These needles, left in the elements, eventually 
serve to spread disease: a sad and ironic fate for medical technology unadapted to its 
environment.  However, the development of new technologies may overcome this difficulty. 
 Aerosolization has been recently been hailed as a feasible alternative method to 
needles.  This is a method by which liquid vaccines (either constituted in a liquid or are liquid 
themselves) are turned, via nebulizers, into a fine mist.  This aerosol is traditionally inhaled by 
the patient and accesses the blood stream via the lungs.  As inhalation is one major pathway by 
which diseases are taken in to the body, this method may actually increase the vaccine’s 
effectiveness (Coates, 2006).  This may be especially relevant for viruses, such as measles, 
mumps, and rubella, which target the throat and lungs. 
 Unfortunately, it is difficult to gauge the amount of medicine administered via aerosols.  
Investigations into the length of exposure to the aerosolized vaccine estimate that 30 seconds is 
sufficient to expose the patient to up to 5 times the allotted dosage of an inactivated virus 
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(Coates, 2006).  For an activated virus, measurement may be difficult since the vaccine 
continues to reproduce in solution.  As there are no significant side effects currently associated 
with receiving several doses of vaccine, this inability to measure a proper dose is not a concern 
(Coates, 2006).  A randomized experiment using aerosolized measles vaccine performed in 
Mexico indicated that this method provided superior protection when compared to injected 
vaccine (Bennett, 2002). Interestingly, this finding even held solid when the aerosols 
administered less than one fifth of the vaccine administered by injection (Bennett, 2002).    As 
knowledge about aerosol distribution broadens, the low vaccine dose required for aerosol 
immunization may make it possible for aerosols to vaccinate more people with the same 
amount of vaccine than previously possible with needles. 
 Aerosols are ideal for distributing vaccines over large populations.  Dr. Albert Sabin 
(inventor of the oral polio vaccine) was the first to suggest the use of aerosol to facilitate mass 
distribution of the measles vaccine in Mexico (Bennett, 2002).  In order to spread these 
vaccines, however, proper technology is required.  The World Health Organization posted a 
bulletin calling for devices for use in mass immunization.  Jose Gomez-Marquez and company 
replied with the invention of Aerovax. 
2.3 What is Aerovax? 
The Aerovax is a portable machine that administers vaccines and drugs via inhalation.  It 
runs without electricity or needle syringes.  The device was originally produced by a group of 
WPI and MIT students in response to a call for a way to mass administer vaccines to rural Africa 
and other difficultly accessed regions of the world.  In addition to being portable, the device has 
advantages in diverse settings, such as refugee camps and urban slums.  The machine itself is 
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simple enough to be produced by technical schools in Africa, and the vaccine administration 
procedure is basic enough to be taught to villagers lacking formal education.  This removes the 
need for volunteers with medical training or even a Western education and fosters tribal 
independence. 
 Several different components are available for customization.  Two different airflow 
options are currently available.  For areas with access to pressurizers, the machine can use 
oxygen tanks or pressurized air to pump out the mist; alternatively, a foot pump is available.  
Under development now are methods to show whether the vaccine is still viable, and a 
chemical color timer to indicate when enough vaccine has been inhaled.  Though currently in 
development, once completed, the machine use and maintenance will be taught to several 
local refugees who will test it out in places where they are familiar with the customs. 
2.4 Advantages of Globalization 
 The advantage of introducing medical technology to pre-industrialized societies, which 
are traditionally ignored, is enormous.  Previously overlooked by much of the western world, 
these untapped resources, or civilizations, may have knowledge which holds the key to many of 
science’s most difficult problems and diseases.  Integrating industrialized medicinal technology 
and learning from local lore in pre-industrialized societies may open up whole new medicinal 
resources.  All technologies are of special interest in terms of globalization, as technology and 
information alone cannot be transported across cultures and geography without being 
accompanied by disease. 
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 Unfortunately, some diseases which are occasionally fatal in cultures where they are 
common may produce devastating epidemics when introduced to foreign peoples.  The 
introduction of these diseases may prove destructive not only by their own nature, but by the 
lack of information the new culture has about the disease and perhaps even the inability of 
plants known to contain curative ingredients to grow in that geographic region.  In order for 
social and technological progression, knowledge from all parts of the world must be shared.  
For globalization to be a safe process, vaccines for common diseases must be spread universally 
across all cultures. 
 Not only industrialized cultures have medicines which are used to heal common 
diseases.  Whether these diseases are psychological, explained as germs and bacteria or 
through spirits and black magic, all cultures have their own medicinal methods.  Globalization 
of technology involves not only spreading western technologies, such as vaccines, but also 
medicinal chemistry reliant on plants and ritual.  It is the spread of all of these medicines which 
are important to relating not only information and devices, but also cultural beliefs, societal 
structures, and world perceptions.  Technology is not only devices, but also methods, 
techniques, information, and abstract knowledge (Westrum, 1991).  Since pre-industrialized 
societies lack the technological advancements to share their knowledge and methods except 
through direct contact, it is possible they hold knowledge which modern industrialized societies 
may benefit from. 
 The difficulty in globalization is due, in part, to differing world views.  One culture’s view 
may cause inhabitants to scoff at or fear the technologies of others.  For instance, western 
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science initially ignored acupuncture as a pseudoscience prior to the discovery that 
acupuncture caused the body to produce painkillers, and thus did affect the patient 
biochemically.  Some cultures, such as the Dagura believe that information is only safe for some 
people; others, such as westerners, generally claim that their technology is the only valid and 
clearly superior technology (Somé, 1994).  In light of these varying understandings and 
interpretations of other cultures, it is necessary to modify the approach of such technologies 
depending on the culture, language and perception. 
2.5 Pre-industrialized Societies 
Several major areas containing pre-industrialized societies were investigated.  Each of 
the explored societies viewed the world differently with a few basic trends.  For this reason 
different approaches should be adopted based on a common trend.  In order to formulate such 
approaches, a general understanding of the culture by area is necessary.  For this report, select 
tribes from Africa, South America, and small villages in Asia were investigated. 
 Africa is divided, within governmental divisions, into a number of different tribes.  
Each of these tribes exhibits distinguishing tendencies and dialects within universal belief 
systems.  The Dagura and the Maasai were chosen due to the availability of information about 
these tribes and their cultures. 
 Malidoma Somé, a member of the Dagura tribe who transcended both western culture 
and his tribal culture, has given a strong view of both his culture and its relationship to western 
culture in his book Of Water and the Spirit.  Somé believes that every culture has their own 
version of reality (Somé 1994).  These differences in perception explain how methods of 
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medicine, interpretation of changes in the environment and the body, and social aspects can 
differ so widely across cultures.  One such instance is in time; whereas before time progressed 
for Somé in the sense of things developing, his time spent in the western world is dictated by 
clocks and scheduled in an invented scale of minutes and hours (Somé, 1994).  Somé comments 
that, “in the mind of the villager, the unreal is just a new and yet unconfirmed reality” (Somé, 
1994).  This open-minded approach may be advantageous to integration of technology. 
 The main form of Dagura technology is information (Somé, 1994).  Within Dagura tribes, 
there are “secret societies”; in this case, the secret societies refer to underground alliances 
which keep and maintain ancient Dagura technologies (Somé, 1994).  Additionally, there are 
those who have “gone private”: those who choose to practice technology outside of the secret 
alliances (Somé, 1994).  Some of those who have gone private may use their technology to 
attack others, for revenge or simply out of ill nature (Somé, 1994).  It is these traits which cause 
a disturbance in the social order and prove detrimental to the entire tribe (Somé, 1994).  
Harmony is vital as a survival tactic.  As reflected by this social order, the Dagura believe that to 
have knowledge of technology may be detrimental to some people and not to others (Somé, 
1994).  Ceremonies are a method to share these technologies for the benefit of all people 
without placing them in danger. 
 Ceremonies and magic are an important part of the Dagura way of life.  In order to 
become a proper part of the tribe, a long initiation must be undergone.  This initiation involves 
many ceremonies:  traveling to other worlds; learning to see a new reality; group dreaming, and 
many other symbolic experiences which force internal growth and changes in world perception 
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(Somé, 1994).  These ceremonies often involve rhythmic drums and singing, which speak to 
supernatural being such as the inhabitants of fire, and the beings of the underworld (Somé, 
1994).  These ceremonies induce a trance-like state, which is followed by vivid dreams (Somé, 
1994).  Some ceremonies for initiation required physical journeys; in the case of Some’s 
adventure to the underworld, he travelled there and back via a series of caves, but in the 
physical world traveled fifteen kilometers in the course of one night (Somé, 1994).  Another 
such ceremony involved the entrance to another world; this one, however, was far less friendly 
than Some’s adventure to the underworld (Somé, 1994).  In this case, the elders opened a 
portal by using an animal skin.  Failure to pass the test resulted in death; one of Somé’s fellow 
initiates returned, only to burn away and die from his injuries (Somé 1994).  Each of these 
ceremonies plays an important part of the healing process; the Dagura seek not only to heal the 
body physically, but also mentally and emotionally.  To the Dagura, the sié’s, or soul’s, 
separation from the body results in physical illness, frustration, and dissatisfaction (Somé 1994).  
In this state, the person is more vulnerable to attack from persons who are privately practicing 
“black” magic, resulting in illnesses (Somé 1994).  These magics often rely on a family’s fetish, 
or physical representation symbolic of their dedication to a certain magical art, and are 
believed to be inhabited by a spirit (Somé 1994).  These fetishes are kept in a shrine of 
ancestors found in the home, which contain small statues representing unity (a man and a 
woman), and a number of unusual powerful magic items (Somé 1994). 
 Similarly Telipit Saitoti, a Maasai who was integrated into Western culture via schooling, 
shares similarities between the Dagura and the Maasai.  The Maasai also believe that evil magic 
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causes illness (Saitoti, 1986).  While the tradition of medicine men is maintained, almost 
anyone in power can cast a curse (Saitoti, 1986). 
The Maasai also undergo an initiation.  The Maasai ritual involves a painful procedure, 
circumcision, instead of a number of trials that mark the Dagura initiation.  Instead, the Maasai 
are expected to undergo this agonizing surgery without anesthetics, thrashing, or 
acknowledging pain (Saitoti, 1986).  To do so is to disgrace not only themselves, but their entire 
family (Saitoti, 1986).  The emphasis on brute strength, stoic nature, and immense pride is 
fitting of the warrior name.  Because the tribe places much emphasis on beauty, strength, 
herding, and hunting, these skills are the predominant technologies (Saitoti, 1986). 
 The Maasai initially feared the introduction of western culture and technology, as 
evidenced by the hesitation to send their children into the foreign schooling establishments 
(Saitoti, 1986).  This hesitation is due predominantly to the fact that the Maasai are a land-
based people (Saitoti, 1986).  Being land-based, the Maasai require people to care for their cow 
herds, to whom they are predominantly attached (Saitoti, 1986).  He also writes that climate 
change is also decimating the herds and the population can’t support itself on the old ways 
even if it were to continue (Saitoti, 1986).  As a result, the Maasai are being forced to reinvent 
their lifestyle. 
More recently, however, the Maasai have begun to view education as a road to 
economic freedom, sending more and more children to school (Saitoti, 1986).  Saitoti enforces 
this by encouraging all the members of the tribe to send their children to school (Saitoti, 1986).  
He believes that his tribe, the Maasai, will reject further introductions of Western technology in 
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light of all their seeming contradictions and confusing explanations (Saitoti, 1986).  Given the 
proud nature of the Maasai, new technologies will require special handling in order to 
successfully integrate these technologies into this tribe, as only insiders will be trusted to carry 
out this alien procedure- and how they will explain what they are doing and why it works might 
greatly upset a western medical doctor. 
 South America hosts different kinds of tribes than Africa and Asia.  South American 
tribes live within the rain forests, and while they rely similarly upon the land, are less 
dependent upon domesticated plants, primarily yams in the case of the Dagura, and animals, 
primarily cattle in the case of the Maasai, for a living.  Instead, these intelligent people eke out 
an existence by hunting wild animals and growing carefully cultivated gardens (Plotkin, 1993).  
Tribes within South America have similar beliefs, lifestyles, and culture with few significant 
differences. 
Time passes differently to these South American tribes; while there is an obvious grasp 
on growing season, as demonstrated by their impressive gardens, it does not pass in the clock-
governed sense of western civilizations (Plotkin, 1993).  Similarly, precise analysis of distance is 
less of an immediate concern.  In Plotkin’s journey among the Carib Groups (Tirios, Maroons, 
and Wayanas, Akuriyos, Waiwais, and Macushis), any distance between beginning and ending 
was “half” the distance (Plotkin, 1993).  These perceptions of time and distance are influenced 
by the natural rhythms of the surrounding environment (Plotkin, 1993).   
 The surrounding rain forest plays an enormous role in the social structures, medicine, 
and beliefs of these South American tribes.  The principal technologies of South American tribes 
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mainly involve manipulation of the multitude of plants in the surrounding area (Plotkin, 1993).  
The majority of this knowledge is held in secret by the local shamans, or medicine men (Plotkin, 
1993).  Shamans may either be male or female, and traditionally undergo a lengthy 
apprenticeship to learn the vast array of medicinal knowledge (Plotkin, 1993).  These medicine 
people act as physicians, priests, psychiatrists, and psychopomps; they not only diagnose and 
heal physically, but also mentally, emotionally, and ferry the spirits of the dead to the 
afterworld (Plotkin, 1993). 
These shamans also have the ability to hurt people of other tribes.  Every shaman has a 
spirit, their “yolok”, which they can use to send to do mischief on neighboring tribes (Plotkin, 
1993).  This sort of witchcraft may be simply spiritual, such as a curse, or involve plants.  The 
performance of black magic often involves the use of plants known to be poisonous (Plotkin, 
1993).  This black magic is believed to cause disease in rivaling tribes.  Other factors, such as 
“breaking a taboo, the casting of a magic spell, the anger of the gods, or disharmony between 
the physical and spiritual worlds” may also cause illness (Plotkin, 1993).  Fortunately, many of 
the common illnesses have prescribed, easily obtained cures. 
The Shamans are aware of many different types of diseases- some of which are only 
common to their tribe.  These diseases, which in some cases may be psychosomatic, require a 
specific healing ceremony, known only to the tribe’s shaman (Plotkin, 1993).  Many medicinal 
plants are known and used by the shaman, some of which have use in western society (Plotkin, 
1993).  For instance, curare- used by the South American tribes to create a deadly poison used 
for hunting purposes, produces the muscle relaxant d-tubocurarine, used in many western 
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hospitals (Plotkin, 1993).  These shamans know cures for many diseases such as “heart 
problems, burns, malaria, malaise, rashes, impotence, and gonorrhea” (Plotkin, 1993).  Many of 
the methods used to cure diseases, wounds, and other physical symptoms use approaches 
similar to Western Medicine. 
Other tribes, such as the Huni Kui of South America, also exhibit some similarities to 
western healing practices though overall, their method of diagnosis is quite different..  
Cordova-Rios lived with the Huni Kui for a significant time, first as their apprentice shaman, and 
then as their shaman (Lamb, 1971).  At one point during his experiences, a man is brutally 
injured by a jaguar.  In order to heal the gaping wounds, the shaman uses polished black thorns 
to sew and hold the wound closed (Lamb, 1971).  A poultice of herbs was then applied (Lamb, 
1971).  This ceremony calls to mind the western hospital, where stitches, where sterilized 
needles and thread are used instead of black thorns to hold the wound closed, and antiseptic 
instead of crushed herbs to aid in the healing process.  While the tribes use chanting in addition 
to these practices, it certainly does not decrease the proven western validity of the procedure.  
When traditional plant medicines fail, shamans will often communicate with the spirit world to 
consult on ways to boost the effectiveness of the cure or find an alternative medicine and 
procedure (Lamb, 1971). 
 The shaman and other members of the tribe also consume hallucinogenic materials in 
small groups to communicate with this other world (Plotkin, 1993).  These spirits may be called 
upon to heal people, harm people, or to “disperse evil spirits” which caused an “unnatural 
death”, or death by illness, to prevent harm from falling on other members of the community 
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(Lamb, 1971).  In the case of the Huni Kui, disease is caused by an “iuxibo”, another type of evil 
spirit; in order to expel this spirit and heal the patient, an even stronger cure, or witchcraft, 
must be used (Lamb, 1971).  Chants and plants are only two ways in which tribes communicate 
with the world of spirits. 
The Maroons have many different shrines within their village (Plotkin, 1993).  Each 
shrine is dedicated to an esteemed ancestor, containing a small wooden figure and sacred 
libations, such as rum, used during the ceremonies (Plotkin, 1993).  The shrines are erected, 
cared for, and belong to specific subgroups of the village.  Each ancestor is called upon for a 
different type of help, fostering interdependence between the villagers (Plotkin, 1993).  
However, ingestion of hallucinogenic materials remains the primary method to communicate 
with the spirits. 
Similar to the Maroons of South America, rural villages in Asia also have shrines.  In Asia, 
however, these tribes are primarily dedicated to deities in animal forms (Crane, 2000).  Animal 
deities and spirits have various assigned attributes, such as the fox being associated with 
impulses and desires (Crane, 2000).  Even average people may find they have unusual powers, 
such as speaking to animals (Crane, 2000).  Additionally, evil spirits are said to wander the land 
and cause illness (Crane, 2000). 
The major powers within local religions, such as the great Buddhist monks, have 
unusual, learned powers, including: mystical heating, telepathy, dreaming, and a form of 
patience and meditation (Crane, 2000).  These Monks are often given new names upon being 
accepted into Monkhood, such as “joy” or “ancient wisdom” (Crane, 2000).  The ideal monk is 
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one who lives in a hermitage, and requires no luxuries; this man eventually becomes a Buddha 
incarnate (Crane, 2000).  These monks are also aware of herbal medicines, which they use to 
cure a large array of diseases (Crane, 2000).  Medicine men or women, who are often present in 
Asian villages, use similar medicines.  Together, plants and “magic” are used to heal people 
(Crane, 2000). 
In all of the aforementioned tribes and villages, science and religion are deeply 
interwoven.  All peoples demonstrate a penchant towards the existence of one, or several, 
other worlds.  In Japan, this is seen in their deep reverence and shrines towards their ancestors, 
similar to the Maroon tribe of South America.  In most western areas, religions such as 
Christianity, Judaism, and Islam predominate; religions which all preach the existence of a 
second, spiritual world.  Only in western culture has the division between spiritual and scientific 
discoveries occurred.  It is for this reason that some persons believe that healing powers of 
tribal medicines are more effective than modern western medicines (Lamb, 1971).  Just as the 
priests of western religions hold secret, spiritual knowledge that allows them to heal people 
emotionally through the act of confession, so to do the shamans and medicine men of Africa 
and South American tribes hold the secret technology to heal all aspects of their people. 
Both the Dagura and Maasai believe that the spirits of their ancestors remain close to 
their families, even after death (Saitoti 1986, Somé 1994).  No concept of germs or cells appear 
in their traditional cultures; instead, a pervasive sense of the supernatural and a dependence 
on spirits invades their methods of healthcare.  The Hui Kuni, Tírios, and Wayana also exhibit 
these tendencies.  This magic is not only felt by the medicine men, but also experienced by their 
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patients and the surrounding people.  Plotkin’s adventure into the South American rainforests 
allowed him to experience the power of ritual first hand; when he gets a deep ear infection that 
worsens over time, the shaman performs a healing ceremony for him (Plotkin, 1993).  The 
ceremony works, and Plotkin is rejuvinated.  Cordova-Rios describes a similar situation, in which 
he acts as the shaman.  In this instance, Cordova-Rios uses slight-of-hand to “remove” thorns 
from his patient, convincing him that he is slowly removing the patient’s pain in the physical 
form of thorns (Lamb, 1971).  The power of belief and a deep sense of spirituality play a 
significant role in making this method of medicine work.  
 Interestingly, it seems that the types of knowledge- whether unifying or dividing- 
determine whether single elite groups within the overall social structure, or the entire society is 
aware of the tribal technology.  In the case of the South American Tírios, only the medicine men 
know about the more dangerous technologies, such as poisonous plants and their applications 
(Plotkin, 1993).  More common technologies, such as plants that heal minor wounds, are 
accessible to all persons (Plotkin, 1993).  In the case of the African Dagura, the powerful tribal 
leaders and religions shamans are keepers of the tribal technology (Somé, 1994).  Somé’s 
grandfather of the Dagura tribe, a tribal shaman, kept the secret technique to shoot an arrow 
upside down so it would kill the enemy, and return to the archer (Somé, 1994).  These 
important technologies help maintain the social order by instilling a sense of respect and trust 
in the leaders of the tribe.  In the past, this social order has been disrupted by the introduction 
of western technology to these previously pre-industrialized tribes. 
2.6 Western Technology Meets Native Technology 
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 The introduction of western technology to pre-industrialized societies first became 
prominent when satellites of religion backed by western army units invaded South America and 
Africa.  As missions sprang up around these countries, the technology they introduced- clothes, 
electronics, alcohol, and a pronounced assumption that their culture was the right one- began 
to take hold.  A mere forty years after the missionary boom of the 1970’s, even the remotest 
known South American tribe has some form of indirect contact with western civilization 
(Plotkin, 1993).  Several developments have occurred as a result of this.  
 In South American tribes, many people in the younger generations are putting aside 
their tribal roots in favor of modern western society.  As a result, many of the traditional 
activities, including shaman apprenticing, are slowly fading away.  Given the diverse nature of 
the South American rainforests, and that many modern medicines discovered in the lab are 
found to be produced naturally, this loss of medicinal knowledge is dangerous (Plotkin, 1993). 
 The methods of introduction also play a significant part in the destruction of these 
cultures.  Initially, African children were sent to school either to appease the missionaries, 
stolen, or in order to prevent absurd taxes (Somé, 1994; Saitoti, 1986).  These schools are 
described almost militantly in their suppression of indigenous culture (Somé 1994).  In South 
America, the differences between western and native technologies and the growth of cities and 
the western way of life threaten to blot out traditional native life.  Shamans, who were ridiculed 
by the incoming missionaries, have become scarce; the people who were once among the most 
powerful leaders of the tribe, the people who gave direction and cared for the tribal members 
physically, emotionally, and mentally, have lost their status (Plotkin, 1993).  However, 
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improvements in the methods of integration and a better understanding of these different 
cultures present an opportunity to prevent more destruction.  First, the current status of 
technology should be known. 
 In modern Africa, technology in the major cities is an enormous part of life.  The first cell 
phones were introduced in 1987 (Bakupa-Kanyida, 2003).  Since then, the spread of modern 
western technology- film, internet, telephones- have become an integral part of this society.  
However, modern Africans have not accepted this technology at face value; instead, they seek 
to integrate their own culture using these new resources (Bakupa-Kanyida, 2003).  By taking 
these technologies and using them to spread their culture, Africa has evolved them and 
integrated their own world (Bakupa-Kanyida, 2003).  Francois Aplogan, an Oluwo ‘Fa’ Priest, 
claims that the development of technology has aided in spreading spirituality.  Cell phones 
allow his parishioners may access him any time, from anywhere; he is more available to help 
the people of his faith and maintain that faith because of this technology (Bakupa-Kanyida, 
2003).   
This may not be adaptation of technology so much as a communication of technologies.  
Some argue that western technology was originally African technology, due to the existence of 
the Ishago bone: an ancient bone marked with the first mathematics (Bakupa-Kanyida, 2003).  
Computers and the existence of modern technology would not have been possible were it not 
for this initial development of mathematics.  The adaptation of western technology and African 
technology, influenced by one another, may be the true cause for the current state of 
civilization. 
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 Adaptation to new things and cultures is an especially important skill to either party if 
new technology is to be accepted and integrated into the target cultures.  Dr. Mary Pipher, a 
psychologist, has described an observed trend among refugees to America: those who pick and 
choose which aspects of their culture and American culture to accept fare better than those 
who attempt to leave their own culture behind, or refuse to embrace the new one (Pipher, 
2002).  Since technology cannot be presented entirely exempt of the culture from which it 
emerged, this aspect of integration is very important.  Both those who present the technology 
and those who accept the technology must hold mutual respect for one another’s culture if 
appropriate levels of respect are to be achieved.  Without this respect, the technology may be 
abused, which can have dire consequences. 
Methodology 
 To integrate technology, one must first understand the nature of technology.  To find a 
suitable definition, which stretched beyond the cultural and traditional western boundaries, a 
definition was sought from a book describing the interaction between technology and society: 
technologies are information, devices, and methods (Westrum, 1991).  Integrating these 
technologies with other available technologies requires an understanding of other cultures.  In 
order to obtain enough information to understand the trends of pre-industrialized culture, a 
number of nonfictional, first person accounts of people transcending the traditional culture to 
western culture border, and vice-versa, were gathered.  A few second-hand accounts were also 
gathered, for outside perspective and more objective analysis of people integrating into a new 
culture.  In this way, I hoped to obtain a view of the culture in a way I could understand it from 
people who have lived successfully in both, and understand what made them successful. 
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 Since there was a limited amount of time, however, two case studies were chosen from 
three different areas of pre-industrialized societies.  Africa, Asia, and South America were 
chosen as a source of pre-industrialized societies prominently viewed as in need of assistance. 
From Africa, the narratives of men from the Dagura tribe and a man from the Maasai 
tribe were chosen.  Each book was written from a different perspective: in the case of the 
Dagura, bias against western culture; in the case of the Maasai, bias towards western culture.  
Given the degree of difference between these tribes, and that only one source was obtained for 
information about them, the view of the culture is far from complete.  However, this range did 
give an opportunity to view the overall trends associated with these African tribes, and 
provided enough information to understand where problems might be expected to arise given 
common elements of African culture. 
From South America, the account of a westerner, Plotkin, integrating into various tribes 
to learn the shaman’s knowledge of medicinal plants, and the second hand account of a young 
man, Córdova-Rios, who lived as a part of the Huni Kui and returned later to western 
civilization, were used.  Given the nature of both stories- from westerners who integrated 
themselves into these tribes- it is plausible that perceived cultural trends may be inaccurate.  
However, in the case of Plotkin, who intentionally integrated himself into the culture, many 
integration methods can be used, potentially in terms of western technological devices. 
For Asia, the narrative of two men who journey back into China was used.  One man, 
George Crane: a westerner, and Tsung Tsai: a Buddhist Monk, travel through the heart of 
Northern China and Mongolia to spread Buddhism and spirituality.  The monk is only one of a 
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few survivors of Communist China policies to destroy th elhama system.  Before he dies, Tsung 
Tsai wants to find the relics of his teacher and enshrine them for the next generation, a first 
step in restoring Buddhism in the land.  This narrative is especially important since it relates the 
same journey through the eyes of two people: the spiritual monk and the skeptical westerner.  
This vantage point is most similar to the perspective of the people integrating the Aerovax 
device for the first time.  
In order to integrate the device, an understanding of how the device functions, and why 
it is advantageous, is necessary in addition to an understanding of the culture.  In order to fully 
understand why aerosol was chosen as a method of mass immunization, studies that examine 
the relationship between needles and aerosol in terms of effectiveness were obtained.  
Additionally, optimal vaccine quantity studies, reviews regarding why aerosol is particularly 
suited for mass immunization, articles about the newest technology, and studies on past tests 
using measles vaccine, the original intended vaccine, were explored.  Having gained a grasp on 
the subject, we next determined the technological state of Africa and Asia. 
A documentary by Bakupa-Kanyida provided an excellent resource to understand how 
technology is viewed, used, and being changed in modern African cities.  The cultural sources 
discussed previously also provided passing insight as to the spread of western technology and 
the culture’s reaction to it.  How these technologies were originally integrated played a key part 
in the range and depth of acceptance of western technology by these people. 
Methods for successful integration were gleaned from Pipher’s direct observation of 
refugees in America.  Several trends of acceptance of the new culture and technologies were 
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described, as well as which techniques allow for successful integration.  From this source, we 
are able to ascertain what coping devices may be presented by the indigenous people as they 
try to make some sense of what they encounter.  This may help one understand how villagers 
and the village leader especially will perceive and hopefully accept these new medical devices. 
Results 
 Several similarities can be found in the South American, African and Asian accounts I 
reviewed.  Either technology is shared among several smaller groups to promote cooperation in 
the larger tribal group, as in the case of the South American Maroons and the Dagura, or minor 
technologies are shared broadly among the tribe members and only the very important 
knowledge is known exclusively to medicine men, or small groups, as in the case of the African 
Maasai, and the South American Huni Kui and Tiríos.  
 In the trend involving secret societies charged with the caretaking of powerful medicine 
or technology, it may be most advantageous to introduce this technology as a group.  This will 
be easy, as it is likely that a western voluntary organization will be the first to introduce the 
Aerovax device to this society.  In this manner, the uses and distribution of vaccine can easily be 
taught to another smaller group, possibly one already responsible for duties similar to 
protection from evil spirits (the cause of most illnesses). 
 This introduction will likely have the easiest time integrating, because many people will 
be involved with the process.  Since a group will be aware of the Aerovax device, how it 
functions, and what it does, it is less likely that these people will become alienated from the 
rest of the tribe.  Also, because this group will rely on other people in groups of equal status, 
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cooperation and communication between these smaller societies within the large one will 
remain. 
The largest problem which may arise post-integration is the change of status for the 
relatively small group which learns the uses, meaning, and understanding of the Aerovax 
device.  A rise in status only occur if the effects of the vaccination are immediately observable, 
such as the infection or epidemic nearby which leaves the vaccinated tribe untouched.  
Additionally, the caretaking group’s status may be lowered, or the technology eventually 
discarded, if the device is viewed as weaker than native medicines, especially if no observable 
effects are viewed, or those vaccinated become sick with other devastating diseases soon after 
vaccination.  A traditional medicine man may even want to see the new technology fail. 
For the trend in which one major respected person of the tribe knows and maintains the 
tribal technology, the integration of the Aerovax device may prove to be more challenging.  In 
the past, the introduction of Western technology has meant almost inevitable destruction for 
the established social hierarchy.  In the case of the South American tribes, many of these 
shamans were ridiculed and torn from their places of respect in the tribal hierarchy by 
missionaries intent on destroying native religion and instating the ‘one true religion’ (Plotkin, 
1993).  This may make instituting a new medical device more challenging, especially if the 
target tribe is aware of or has experienced similar interventions. 
Additionally, the tribe’s shaman may experience isolation difficulties.  If the tribe 
collectively decides that western medicine is inferior, tainting spiritually, or physically 
dangerous to its tribe members, like the Maasai reacted to literacy among its members, the 
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social hierarchy may not be enough to prevent the rejection of this person, and by extension, 
the Aerovax device.  There are often only one or two shamans per tribe, and acceptance of the 
Aerovax may reduce the shaman’s status in the eyes of the surrounding tribes.  Since there are 
fewer people, it may be more or less difficult to convince this person of the value and efficiency 
of the device.  If the shamans or medicine men are uninterested in using it themselves, the 
probability that other members of the tribe will use it is drastically reduced.   A preference for 
older, tribal medicine may deter the use of the Aerovax once external influences are removed. 
Since tribes in South America, Africa and Asia believe that illness is a result of evil spirits 
or curses, it is possible to use a single explanation to describe how the Aerovax machine works.  
Ultimately, the aerosol that comes from the machine should be described as a method to repel 
a specific type of evil spirit: the name given should be the English name for whatever vaccine is 
used.  For instance, one might begin by telling the natives that the aerosol that comes from the 
measles vaccine this machine is a way to prevent measles.  One would then go on to describe 
the symptoms of a person infected with this disease, but to explain that this affliction may still 
arise in lesser symptoms or in combination with other symptoms.  Vaccination must be 
administered to each individual in order for this to be effective. 
A possibility remains that the strange, mist-like quality of the aerosol may disturb some 
tribes.  As a physical resemblance to the spirits which are said to cause disease, any distrust 
between the tribe and those introducing the device may result in refusal to use the device.  
Additionally, any recent disease in the tribe may be attributed to the Aerovax machine.  Since 
conventional, western studies and what the aerosol does or is intended to do are unconvincing 
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to the tribes, solving this problem will require a more in depth knowledge of the particular 
tribe.  It may be possible to convince the tribe that the mist is a type of protecting spirit which is 
drawn from the surrounding area to protect the people; an embodiment of surrounding spirits 
which fuses with each person internally and serves to protect them. 
Great care should be taken in the way in which the Aerovax is introduced to pre-
industrialized tribes.  In the past, the assumed superiority of introduced western technologies 
caused devastation to many native tribes, as well as producing resistance to adopting alien 
practice in these tribes.  By placing this technology on an equal level with tribal knowledge, the 
interaction becomes one of sharing information; this equal respect is necessary to improve the 
acceptance rate and maintain original cultural norms.  Additionally, it is important to allow the 
tribe members the ability to interpret the medicine and machine in their own way.  While it is 
possible to know things about the specific culture, it is likely that this information is biased, or 
has nuances of the perspective held by one member of the tribe.  By allowing the tribe 
members to try to explain the machine and how it works in their own way, it becomes easier to 
explain to other members of the tribe in a way that makes sense to their reality or perspective.  
Acceptance of beliefs that surface, or are invented, about the machine should be accepted, as 
long as they promote real understanding of qualities, methods, and purpose of the machine.  
Additionally, this allows the tribe to pick and choose which parts of this new technology to 
integrate into their culture: a method which promises the most successful integration results 
(Pipher, 2002). 
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Ideally, the introduction of the Aerovax will promote global health in the face of new 
health risks associated with technological globalization, without the destruction of native 
cultures.  A base understanding of the beliefs of these cultures in regards to their explanations 
of illness and methods of healing is important to those introducing this machine.  Sensitivity in 
regards to native cultures is important, if globalization is to continue without destroying 
community social structure.  The Aerovax has the opportunity to change the world and the 
results of globalization.  However, to do so will require methods of introducing medical 
technologies without destroying native culture or native technologies. 
 
  




Literature Review: Cultural Knowledge and Technological Developments 
Disease is a major consequence of globalization.  As nations converge together, 
technology, ideologies, and art are shared. Unfortunately, along with this exchange of ideas 
comes infectious disease.  Diseases brought from across the world to previously isolated 
societies produces devastating results.  Vaccines have been around for centuries:  there is no 
need to let this minor problem prevent a modern renaissance.  As Western technology reaches 
new heights in the medical field, the only problems that remain are costs, distribution, and 
finding successful integration methods that do not destroy the native culture. 
In the past, Westerners trampled cultures in their insistence that theirs was the right 
and superior way, overthrowing religion, the balance of tribal power, and traditional ways of 
life.  While some embraced this “modern” way, others revolted.  Past experiences with pre-
industrialized cultures and their introductions to western technology have been investigated 
both from an insider’s and outsider’s view. 
In one such account, Of Water and the Spirit, Somé recounts his journey from a young 
boy in a prominent family of a tribe to a complete integration in modern Western society 
[Somé, 1994].  Somé is stolen as a young boy by a local catholic missionary and sent to a 
boarding school where his culture and language are forbidden.  He is forcibly integrated into 
Western society: he attends classes, starts speaking French, and follows the time-dictated 
western way of life.  When Somé turns twenty he strikes a priest and (fearing the 
consequences) returns to his original tribe, only to be greeted as an outsider.  To re-enter his 
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tribe, he undergoes an initiation into manhood, becoming a being part of both Western society 
and his native Dagara society. 
Somé looks back on his experiences and relates his tribe’s view that technology is a 
private thing, and that all knowledge may not be safe for all people [Somé, 1994].  Primarily, 
this work suggests that technology must be selectively applied to certain people and societies.  
This telling also relates a feeling of resentment towards the Westerners due to Somé’s 
encounter with Westerners who used force and insisted that their technology is superior.  He 
also expresses a fear of destruction of traditional tribal life.  While written from a first person 
perspective from someone forced from pre-industrialized society to modern western society, 
this case study may contain exaggerations from retelling, as well as projection of personal 
opinion and biases into the actions of the rest of the tribe.  It is also incomplete since he was 
unable to obtain permission from his tribal leaders to fully recount his journey. 
Similar to Somé’s work, Telipit Saitoti relates his experiences moving from rural Africa to 
America and his westernization via western schooling [Saitoti, 1986].  Volunteered by his 
parents as the child they could spare, Saitoti was sent to a mission school.  He quickly embraces 
western society and schooling.  Contrary to Somé’s experience, Saitoti finds the western ways 
of life and technology more suiting, and seeks additional integration by working for Westerners 
after school.  Upon returning to his tribe, Saitoti shows off his newly acquired skills of reading 
and writing, until he is sponsored by previous employers to go to a school in Germany.  His 
prompt relocation from Germany to Los Angelos indicates a desire to get ahead, and his strong 
belief that Western society is the only means capable of providing that. 
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Despite his repeated returns to his original tribe, Saitoti is continuously driven from his 
home lands into Western society (Saitoti, 1986).  Like Somé, he does not believe that his people 
are ready for industrialization (Saitoti, 1986; Somé 1994).  Rather, he fears that technology 
insensitively forced on his people will cause their recoil from modern technology and ultimately 
the downfall of the tribe and their traditions.  Saitoti promotes education among his people as a 
road to integrating his tribe into the developing world, and a means of maintaining some of the 
tribe’s traditional ways by providing a basis for choice.  While Saitoti’s story is sprinkled with 
possible exaggerations, his realistic self perception and well thought out reflections on his past 
experiences make the account credible.  It is apparent, however, that Saitoti maintains a bias 
towards the western culture which is reflected in his insistence to the tribal elders that the 
tribes send their children to missionary school to be integrated into the western society and the 
way of life that is sweeping the Earth. 
Techniques employed by Saitoti, such selectively absorbing different cultural ideas and 
habits, are commonly used in the integration of immigrants and America.  Mary Pipher, family 
psychologist and author of The Middle of Nowhere, acts as a “cultural broker”- someone to 
help immigrants integrate into modern American society, and explains things ranging from the 
use of tin foil to how to buy a car (Pipher, 2002).  Her stories and experiences with new 
immigrants demonstrate real life experiences and struggles.  Her most important technique 
suggests that people fare best when they pick and choose which cultural ideals to accept. 
This suggestion, which has been proven to aid people in adapting successfully to the 
western world and live peaceably in conjunction with their traditional cultures, may also be 
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applied to the integration of technology in different cultures.  As technology is introduced to 
pre-industrialized societies, the potential upheaval of traditional power structures, belief 
systems, and way of life is imminent.  By supporting the native tribes and the conservation of 
these bases of their society, careful integration can prevent repetition of the past cultural 
destruction.  By explaining the technology in terms that are consistent with the tribe’s view of 
the world, the original culture can adapt successfully with modern western culture.  Instead of 
crushing the local culture, the technology could be adapted to become a part of their world 
rather than a forced extension of ours.  This is especially important given western advances in 
medical technology and the compounded benefits of making these advances both universally 
accessible and widely acceptable. 
George Crane’s novel, Bones of the Master, reveals the story of one Buddhist Monk’s 
journey through Mongolia and his subsequent return years later to set up a supta, or (small 
temple) for his master, who died many years before.  This journey, accompanied by the 
westerner George Crane, reveals glimpses of village superstition (Crane, 2002).  Some villages 
worship animal gods, with small temples decorated similar to the animal’s habitat, such as a 
temple built with sticks as a foxhole (Crane, 2002).  These gods are worshiped with incense, 
candles, and other offerings (Crane, 2002).  Several unusual powers are attributed to powerful 
people in Mongolia, including telepathy, speaking to animals, and self-generated “mystical 
heat” to keep them warm under harsh conditions (Crane, 2002). 
This book, interwoven with facts and truths acknowledged and known to the Western 
world, is easily believable. Despite the lack of explanation provided for events, the narrative still 
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holds positive that the series of events did occur, and that the almost supernatural powers 
exhibited seemed natural and real.  The down-to-earth style descriptions, and the Western 
perspective, leave little in the way for doubt as to the reality of the story.  With simple 
descriptions of rural Chinese superstition interwoven with Buddhist powers, this story skims the 
surface of Chinese and Mongolian belief system. 
F. Bruce Lamb’s Wizard of the Upper Amazon tells the story of Manuel Córdova-Rios, 
who was kidnapped at fourteen by a South American Indian tribe while gathering rubber (Lamb, 
1971).  Taken in by their society, he was quickly integrated and underwent training to become 
their next shaman.  He experienced many supernatural things during this time.  Clinging to 
some of his western ways, however, Córdova-Rios introduces methods of gathering rubber and 
buying western technology, such as guns and machetes, to the tribe.  Due to the thick 
vegetation, firearms have little impact on the Indian culture or daily life style (Lamb, 1971).  He 
eventually escapes, after several years of living as the tribe’s shaman, and returns to modern 
society.  There he became a well known healer that people turned to when modern western 
medicine failed (Lamb, 1971). 
The concepts introduced in this book are incredibly important since they indicate that 
both the power of the native technology and its superiority in some matters.  Córdova-Rios’s 
ability to heal when western medicine failed, along with his outright surprise that these 
technologies learned from the natives which were not known to western science, reflects both 
the western viewpoint, as well as his conviction that these medicines work (Lamb, 1971).  It is 
also important to note that the consistent successes Córdova-Rios performs after the failures of 
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western medicine strongly suggest that there are methods known by native indians that bypass 
or are more effective than what is known to modern western medicine. 
While this is an interesting first-hand telling of one man’s adventure and is relevant due 
to its direct explanations, some parts of the book are so detailed as to bring into question which 
is real and which is fantasy.  Lamb, in many places, takes it upon himself to make the story 
more interesting by including explicit details and some extrapolation as to how certain events 
unfolded.  For these reasons, it is best to take this book with a grain of salt. 
Plotkin’s book, Tales of a Shaman’s Apprentice, investigates the use of plants and ritual 
as medicine in South American tribes (Plotkin, 1993).  As he acts as an apprentice under several 
tribal shamans, Plotkin slowly reveals another world of spirituality in concert with medicine.  He 
creates what he terms the ‘Apprentice Program’, wherein he learns the medicine from the 
Shamans and transfers it to paper, which is then implemented into the village schools to teach 
the children (Plotkin, 1993).  Plotkin feels this is especially important since many of the 
common medicines used by many tribes have real healing properties that can be separated and 
purified (Plotkin, 1993).  He notes that a number of modern medicines, such as quinine for 
malaria, came from the South American rainforests that are quickly disappearing (Plotkin, 
1993). 
Interestingly, Plotkin suggests that contact with outside societies may have passed on 
disease, resulting in an increased search for plants which may be effective against these new 
diseases, such as malaria (Plotkin, 1993).  This is supported since the most isolated tribes had a 
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smaller pharmacopeia than those which had come into previous contact with western society 
(Plotkin, 1993). 
Plotkin’s well supported argument suggests that native medicine is not only the root of 
many western medicines, but may also hold the cure for diseases western medicine is currently 
unable to cure (Plotkin, 1993).  Acknowledging the legitimacy of native medicine compared to 
western medicine is a vital part of understanding how to integrate western technology with 
native technology.  Additionally, in order to understand their technology on equal footing as 
western technology, it is necessary to define technology universally. 
Westrum, who investigates the relationship between people and technology in his text 
Technologies and Society, defines it as physical things, techniques, and abstract knowledge 
(Westrum, 1991).  This definition is consistent with Saitoti and Somé’s definitions and 
encompasses the “techniques” or seemingly infeasible “magic” they describe.  This definition 
certainly holds true in western technology, as well: not only methods of using Aerovax and the 
machine itself, but also how it is put together, and what it does are technologies and deserve 
respect.  This definition also erases the divide between what is viewed as western technology 
and what is viewed as native technology. 
It is necessary to pool the world’s technology if we are to overcome the effects of 
disease in globalization.  Philip Hilts investigates the failings of society in regard to the failure 
spreading vaccines in light of spreading disease in his book Rx for Survival(Hilts, 2005).  Hilts 
warns of the world-wide spread of incurable diseases that is already taking place, and what can 
be done to prevent the next plague.  He also explores what is currently being done-such as the 
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development of low cost mass vaccine dissemination machines like the Aerovax- to prevent 
this.  The current state of technological globalization in Africa is explored by Bakupa-Kanyida. 
The documentary by Balufu Bakupa-Kanyida, Afro@Digital, explores the impact of 
digital technology on Africa (Bakupa-Kinyida, 2003).  The film also investigates the impact of this 
technology on art, film, music, fashion, and education (Bakupa-Kinyida, 2003).  Bakupa-Kanyida 
also indicates the speed at which western technology was integrated into Africa had significant 
impact, and how modern African society is adjusting to put a part of itself into the technology 
(Bakupa-Kinyida, 2003).  Several spiritual leaders suggest that the development of technology, 
such as cell phones, increases the spirituality of the area since it allows increased contact with 
distant people (Bakupa-Kinyida, 2003).  This contact is easily sustainable due to wide 
technological spread. 
Most importantly, the documentary notes the effects of technology on African society.  
The documentary also notes how the society has reacted and changed to this globalization, 
especially in terms of the spiritual (Bakupa-Kanyida, 2003).  Interestingly, this document 
suggests that the spread of technology increases spirituality, contrary to the pronounced 
indications in Plotkin’s, Saitoti’s, and Somé’s stories.  The film differs from these resources, 
however, in that the spiritual leaders noted in this documentary appear to be strictly spiritual, 
and suggest that digital technology and medicine are completely separate concepts (Bakupa-
Kanyida, 2003).  This is an extremely relevant resource since the documentary was released in 
2003 and concentrates strictly on how technology changed African society and how the society 
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reacted to become part of this technological revolution.  This technological spread was 
probably accompanied by diseases. 
The easiest method to prevent the spread of curable diseases begins and ends with 
vaccinations.  The mass distribution of vaccines is an easy step forward with current 
technology.  A number of studies have recently been completed to improve and gain 
knowledge about vaccine devices. 
Currently, a number of people are working on developing new technologies to make 
these dreams feasible.  Mary Carmichael exposes a number of technological advancements in 
her Newsweek article, “A Shot of Hope” (Carmichael, 2007).  Carmichael begins by pointing out 
that even the standard vaccines that are available in the western world are unavailable in rural 
Africa (Carmichael, 2007).  She also mentions that vaccines for the major world-wide killers, like 
malaria, HIV, and tuberculosis are yet to be discovered (Carmichael, 2007).  Currently, testing at 
Wyeth Pharmaceuticals is directed towards the development of HIV vaccine, but with no avail.  
In other research methods, David Edwards’ crew is working towards developing new testing 
methods for aerosol vaccination:  a prototype cascade impactor to mimic an infant’s lung size 
(Carmichael, 2007).  He has also developed a method of drying vaccines in such a way that their 
viability is maintained (Carmichael, 2007).   This is an important discovery since traditional 
vaccines need to be refrigerated and quickly lose viability in a few days, which may not be 
enough time to reach the more remote regions of pre-industrialized societies. 
These developments have important implications for the Aerovax technology, which 
utilizes aerosolized vaccines.  The development of powdered vaccines creates a significantly 
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broadened range for travel.  Also significant is the production of the infant lung prototype, 
since it is likely that, as technology develops, the Aerovax will also be used on infants.  
Experiments have already been run to determine the effectiveness of aerosolizing vaccines. 
Coates et al. ran an experiment in 2005 called How many infective viral particles are 
necessary for successful mass measles immunization by aerosol? which investigated just that 
(Coates, 2006).  The experiment determined the volume of nebulizer output using two different 
types of nebulizers with 30 seconds of exposure over 20 minutes of repeated experiments 
(Coates, 2006).  The particle size was determined by the use of chemical tags in suspension by a 
helium neon laser particle size (Coates, 2006).  The group then used vero cell plaque assays and 
neutral red dye to determine the successful use of vaccine in the cells (Coates, 2006).  These 
cells were then immunized via aerosol, and the number of surviving cells analyzed (Coates, 
2006). 
The experiment estimated the output at 10,000 pfu/mL over 30 seconds of exposure 
(Coates, 2006).  It was also determined that the amount of vaccine delivered by this method 
was well over the traditional means (Coates, 2006).  This is important since it sets a standard for 
the length of exposure that will become standard experiment in real-life application of the 
Aerovax machine.  Unfortunately, however, the experiment did not test the effects of particles 
in suspension- for instance, reconstituted vaccines- and could provide no conclusive evidence 
or extrapolation in this area. 
Similarly, Bennett et al. produced the experiment Aerosolized measles and measles-
rubella vaccines induce better measles antibody booster responses than injected vaccines: 
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randomized trials in Mexican schoolchildren (Bennett, 2002 ).  The experiment tested a number 
of school children in Mexico to compare aerosolized MMR vaccines and injected MMR vaccines 
(Bennett, 2002).  The results claimed that those elementary school children vaccinated via 
aerosol, even after the data was normalized, responded more strongly than those who received 
the vaccine through injection (Bennett, 2002).  Additionally, fewer side effects were reported 
(Bennett, 2002).   The advantage received from taking in the vaccine through aerosol even held 
true when the aerosolized vaccine was as low as one fifth of the injected dose. 
The advantage afforded by this type of vaccine proves even more important to the 
Aerovax since its plan is to use aerosol for mass immunizations.  Since it has proven even better 
than injections, it is further proof that the Aerovax is better suited for its intended environment 
than disposable needles.  This also has implications for the number of vaccinations that can be 
distributed with a given amount of vaccine.  The number of vaccines that could be administered 
with any given amount of vaccine has a potential of up to five times the number plausible for 
the same amount using needles. 
Specifically, the measles vaccine is a success story in particular.  Valdespino-Gomez et al 
reviewed experiments for the Measles Aerosol Vaccination (Valdespino-Gomez, 2006).  The 
paper cites Dr. Albert Sabin as being the first to suggest mass aerosol measles vaccine 
(Valdespino-Gomez, 2006).  The paper also indicates that the measles vaccine is the fifth ranked 
major childhood disease (Valdespino-Gomez, 2006).  The review indicates several experiments 
have proven the aerosol measles vaccine to be safe both in children and infants, though the 
dosage would need to be adjusted in each case (Valdespino-Gomez, 2006). 
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This review is vital since it indicates that, in general, experiments have proven the 
effectiveness of aerosolizing the measles vaccine.  Using this vaccine as the intended first 
vaccine for the aerosol machine has a strong promise for success.  Considering the number of 
experiments conducted which indicate a strong success rate, the Aerovax may very well 
succeed in the field.  This review is consistent with and supported by other reviews. 
Roth et al wrote a review named Feasibility of Aerosol Vaccination (Roth, 2003).  This 
review investigated the likelihood of aerosol being a realistic method to spread vaccinations via 
aerosol (Roth, 2003).  This review determined that taking in the aerosol vaccine was best taken 
in through the nose, since it suits both pediatric and geriatric populations (Roth, 2003).  It also 
reviews experiments run in Russian and South America which yielded successful results (Roth, 
2003).  Experiments run with both live and attenuated vaccines were successful (Roth, 2003). 
The paper indicated that the use of aerosol was successful in the field experiments 
(Roth, 2003).  The review concluded, after careful evaluation of many experiments, that aerosol 
is in fact a feasible method (Roth, 2003).  This supports the methods of the Aerovax machine as 
a working solution. 
The stories revealed to the world by Saitoti and Somé, the first-hand accounts of their 
struggles and experiences when western culture met their own native culture reveal the 
necessity of understanding other cultures and their technologies prior to forcing integration.  
Similarly, Plotkin’s account enforces equal view of both our “modern” technology and the 
Indians “primitive” societies.  Even as western technology advances, it is important to consider 
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the medicine of other cultures, especially those with less world exposure, equally as feasible as 
western technology. 
In addition, as globalization becomes a world-wide priority, it is important to preserve 
and utilize the technologies of all societies to gain a better universal understanding of the 
world.  As has been shown in the past, in Africa and South America, delicacy and an 
understanding of equality in terms of medicine is vital if other technologies are to survive 
integration with others.  The spread of western technologies should be encouraged with an 
open mind. 
  




Group Story: Hilary Stinnett 
 This IQP went through a number of difficulties.  Unrealistic expectations were 
presented, given the time constraints and our status as students.  The expectations included 
obtaining a live virus, an arduous task involving paperwork, presenting before a committee, and 
increasing a lab’s biosafety level.  Each of these tasks requires a significant amount of time, 
traditionally months; having a mere 15 weeks, and being students (with fewer resources and 
less credibility), Chris Rollins and I were unable to complete these challenges.   Initially, the IQP 
was intended to test the Aerovax prototype, using two different air pumping methods: foot 
pump and air canisters, as provided in the labs.  Two different cartridges, which were to 
aerosolize the vaccine, were to be tested for reconstitution effectiveness.  Given that the 
Aerovax was not yet a complete prototype at the project’s beginning, A-term was spent waiting 
for the prototype and completing a few background tasks. 
 These tasks included: finding a lab to work in; preparing possible testing protocols; 
reading background cultural material, and obtaining the lab materials necessary to complete 
our protocols.  Chris and I began immediately by going to speak to Professor Buckholt about 
using his lab during the term.  While Chris emailed several professors and contacts provided by 
Jose Gomez-Marquez, our sponsor, I gathered pertinent background information to create test 
protocols and began delving into the cultural material.  Chris and I then developed test 
protocols which involved using a live virus, the MMR (Measles, Mumps, and Rubella) vaccine 
(an attenuated virus), or fluorescent tags. Unfortunately, despite Chris’s best efforts, we were 
unable to gather live virus, vaccine, nor fluorescent tags. 
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 At the end of A-term, Chris and I formulated a Project Proposal which included these 
protocols and an overview of the cultural aspect of the project.  We decided, at the start of B-
term, to continue to attempt to gather just the fluorescent materials to complete the most 
basic form of testing.  As a back-up plan, Professor Wilkes and I decided to emphasize and 
expand the cultural side to the IQP: attempt to understand various pre-industrialized cultures in 
major nations and determine integration methods.  In order to begin exploring this, Professor 
Wilkes assigned a significant book list to Chris and me. 
 Due to a difference of strengths, Chris chose to focus mainly on communications and 
networking, while I chose to read and gather materials towards the cultural aspect.  The 
assignment of narratives by Professor Wilkes reflected these strengths: I was given more books 
to read than Chris, in addition to the sources I obtained to fill in the gaps in knowledge about 
the Aerovax’s methods. 
 This resulted in a rather significant split in the group.  While Chris was networking and 
attempting to find a way to complete the lab aspect of the project, I spent my time reading and 
analyzing materials.  For the vast majority of the project, Chris and I were unaware of what the 
other was doing.  Attempts to meet to formulate the outline and an annotated works cited 
were unsuccessful.  In the end, I completed these sections myself. 
 Communication was the largest problem encountered by the project.  The plan to focus 
mainly on the cultural aspect came into effect in B-term, in an attempt to save the project and 
ensure that we would have a project in case a last attempt by Chris to complete the fluorescent 
tag protocols failed.  When we were next able to meet with Jose Gomez-Marquez - several 
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weeks into B-term, he thought that the cultural aspect was less important than the 
technological.  Given the communication confusions, and the inability to meet more than once 
or twice a quarter, it was difficult to decide which direction to take with the paper.  Each 
meeting with either Jose Gomez-Marquez or Professor Wilkes resulted in counter-
communications.  During the second quarter, I attempted to find an overall direction for the 
paper by writing outlines, an annotated works cited, and sending emails to Professor Wilkes 
and Jose Gomez-Marquez detailing the progress of the IQP every Friday. 
 The largest miscommunication arose when Jose, thinking strictly in a technological 
sense, decided that the narratives Professor Wilkes had assigned earlier were irrelevant to the 
project - after I had completed reading them.  Chris -who had more invested in the 
technological side- agreed with Jose.  To give us more material to work with, Jose replaced 
them with new sources.  In order to show Jose the relevance of the material I had already read 
and analyzed, I wrote an annotated works cited and sent it out to both Jose and Professor 
Wilkes. 
 In addition to the annotated works cited, to overcome these communication 
contradictions, I asked that we have a group meeting with Jose, Professor Wilkes, Chris, and I 
together, to understand which direction to proceed in.   Unfortunately, Jose was forced to 
cancel last minute due to a scheduling conflict.  After a brief meeting with Professor Wilkes, we 
decided it would be best to proceed with me completing all cultural books while Chris 
investigated the technological side of things by reading the sources assigned by Jose. 
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 These miscommunications made it difficult to find a direction for the paper until the 
final week of the term.  As a result, we were given an extension over winter break to complete 
the paper.  Unfortunately, this gave no opportunity for direct commentary or any sort of 
feedback on the paper.  This extension, while extremely helpful in giving me time to write, also 
prevented Chris and me from creating a unified paper.  Additionally, due to issues with travel, 
Chris and I were unable to compile our papers.  As a result of the looming deadline, it was 
decided that the papers be submitted separately.  I requested a meeting with Professor Wilkes 
to discuss the problem and potentially find an alternative solution to submitting separate 
papers. 
 Unfortunately, I was unable to get in contact with Professor Wilkes until the middle of C-
term.  The paperwork did not get completed, and as a result the IQP was not submitted on 
time.  Since the term was half over, I was unable to sign up for a 1/6th additional unit required 
to submit the paper.  It was decided that I would take an additional 1/6th unit in D-term and 
submit my paper as my sole project.  Professor Wilkes and Chris decided that Chris would write 
a 10 page ‘co-authorship’ paper based off of my paper, giving me proper credit and with proper 
citations. 
 I took a 1/6th credit in D-term.  The paper was taken to the writing center for final 
editing and finally submitted.  The lack of communications and difficulty getting in contact with 
Professor Wilkes, along with the lack of feedback until after the paper was supposed to be 
submitted made this project very difficult.  I learned a great deal about dealing with people 
with different working styles. 
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